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ABSTRACT
Literacy skills are essential for success in school, work, and social life. In spite of years of
research and reform, there is still an alarming rate of illiteracy in America today. This literature
review, with application emphasis thesis, reviews various articles in order to understand how to
optimize reading instruction. The effects of various elements of interventions are explored,
including the type of intervention, dosage, group size, and location. Multicomponent
interventions were found to be the most effective. Also, increasing total intervention time was
correlated with greater effect sizes. Additionally, one-on-one interventions were more effective
than small-group interventions. Plans for progress monitoring materials and professional
development presentations are discussed to meet the needs of teachers who need turn-key
solutions to track their students’ progress through the milestones of phonics instruction.
Implications of the findings are discussed.
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CHAPTER I: INTRODUCTION
Reading Statistics
Reading is the key that opens the door to academic learning. Unfortunately, 65% of
fourth graders and 66% of eighth graders scored below the proficient level in reading on the
2019 National Assessment of Educational Progress (Institute of Education Sciences [IES], 2020,
p. 70). These levels have only slightly decreased in 10 years: 67% of fourth graders and 68% of
eighth graders were below the proficient level in 2009. These figures show that the American
educational system is failing over half of the students in the critical area of reading.
Dyslexia Facts
Within the group of those who read below the proficient level, there is a large group of
students who need special education services because they struggle to read even at a basic level
(Vaughn, 2021). The number of students receiving special education services in the United
States continues to climb, reaching 7.3 million, or 14% of all enrolled students, in 2020 (NCES,
2022). Of the 7.3 million students with disabilities, 33% have a specific learning disability
(SLD), which is a larger percentage than any other category. Within the SLD category, 80% of
students have a reading disability, which is called dyslexia in the medical realm (American
Psychiatric Association [APA], 2013). One in five people today has dyslexia and struggles to
read and spell (Shaywitz et al., 2021). Reading disabilities affect a gaping number of students,
which leads to a crucial question: What happens to students who struggle to read?
Learning disorders such as dyslexia not only impede students’ reading abilities but also
hinder them academically, mentally, occupationally, and behaviorally. Dyslexia is associated
with lower academic achievement and lower academic self-concept across school subjects
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(McArthur et al., 2020). Specific learning disabilities are associated with mental health struggles,
including a moderate link to anxiety and a low, yet statistically significant, link to depression
(McArthur et al., 2020; APA, 2013). Reading disabilities often lead to unemployment,
underemployment, and incarceration. Researchers have found rates of dyslexia as high as 4060% among prison inmates in the United States (Cassidy et al., 2021). Effective reading
instruction is essential to give every student a fair chance at life and to ameliorate society as a
whole.
The National Reading Panel
Congress sought a solution to this illiteracy epidemic by requesting the National Reading
Panel (NPR; 2000) formation in 1997. The NRP held regional hearings around the nation and
reviewed over 115,000 research studies on reading instruction to determine the effectiveness of
various instructional methods. Their meta-analysis found that reading instruction in early grades
must consist of explicit instruction in the five pillars of reading: phonemic awareness, phonics,
vocabulary, fluency, and comprehension. They found that systematic instruction in phonemic
awareness and phonics benefited not only children with dyslexia but all children in the areas of
reading and spelling. The NPR concluded that “systematic phonics instruction enhances
children's success in learning to read and that systematic phonics instruction is significantly more
effective than instruction that teaches little or no phonics” (para. 18). The report made it clear
that all reading teachers needed to implement systematic phonemic awareness and phonics
instruction as early as preschool. However, more research was needed to determine the optimal
dosage and duration of this instruction.
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Multi-Tiered Systems of Support
In order to effectively teach reading and other core subjects, schools across the nation use
the Multi-Tiered Systems of Support (MTSS) model to differentiate instruction (Leonard, 2019).
Within MTSS, all students receive high-quality, research-based explicit reading instruction in
Tier 1. All students are also screened for reading difficulties, and at-risk readers are identified in
order to receive research-based small-group Tier 2 reading interventions in addition to Tier 1
instruction. Students who do not respond adequately to Tier 2 interventions are referred to
special education for Tier 3 interventions. As the tiers increase, intervention dosage increases
and group size decreases in order to help all students read at grade level (Fien et al., 2021).
Rationale
Over 100,000 peer-reviewed studies have been published regarding reading interventions
and instruction since 1966, yet there is still a significant need for additional research (Armbruster
et al., 2006). Specifically, Maki and Hammerschmidt (2022) indicated that “there is a need for
research examining procedures designed to ensure that all students… accelerate progress to catch
up with typically achieving peers” (p. 160). Schools need to know which interventions are the
most productive and cost-effective. Educators need to know what dosage of interventions to use,
including length of sessions, frequency per week, and total duration (Roberts et al., 2022). Other
factors, including group size and pull-out versus push-in services, seriously influence the
efficacy and need further exploration. As science provides definitive answers regarding how
educators can best serve students with reading disabilities, teachers will be able to save students
and society from the quicksand of illiteracy.
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Thesis Writer’s Story
The writer of this thesis is a special education teacher who has seen many students
struggle to learn to read. Working in charter and private schools has provided a window into the
cutting edge of education reform. Schools are beginning to diversify and try new methods of
teaching. Some schools are researching and creating programs to help students with disabilities
thrive. Other schools are pioneering new educational ideas by incorporating project-based
learning (PBL) and outdoor education. Amid the implementation of unprecedented schooling
methodologies, a simple question remains: Are all students learning to read?
This researcher has a burning need and desire to discover the essential components of
reading acquisition. When administrators and teachers know which elements of reading
instruction are necessary and which are flexible, then fresh approaches can be taken to education
without accidentally slowing reading acquisition. Under no circumstances should new schooling
models hinder the acquisition of basic skills such as reading. By examining the current research
on reading instruction, best practices and areas for improvement will become clearer.
Thesis Questions
The purpose of this research analysis is to answer the following guiding question:
How can elementary-aged students best develop reading fluency?
Aspects of this question include the following:
1) What intervention activities produce the greatest effect sizes for students who
struggle (e.g., phoneme substitution activities and repeated reading)?
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2) What is the optimal intervention intensity: including intervention length,
frequency, total duration, group size, and logistics (i.e., push-in or pull-out)?
3) How is reading instruction influenced and optimized in a school using new ideas
such as Project-Based Learning or Outdoor Education?
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CHAPTER II: LITERATURE REVIEW
Literature Search Procedures
A comprehensive electronic search was conducted to find articles from the past ten years
on the Academic Search Premier, EBSCO MegaFILE, ERIC, PsycINFO, and Teacher Reference
Center databases. The following search terms were used to find articles relating to the efficacy of
reading interventions: reading instruction, reading intervention, reading fluency, dosage,
duration, elementary, dyslexia, reading, MTSS, and RTI. The researcher narrowed the results by
selecting studies that included elementary-aged students and supplied data on the comparative
effectiveness of various interventions. Preference was given to meta-analyses and studies
published in the last five years.
The History of Reading Intervention
Scammacca et al. (2016) performed a systematic review of 100 years of readingintervention research. By summarizing studies from 1914 to 2014, they sought to find which
interventions were effective, how interventions have changed, and what these results mean for
the future. A meta-analysis was not possible for this body of research because most studies
before 1980 reported scores as Age Equivalent (AE) or Grade Equivalent (GE), which means
that effect sizes could not be calculated. The ERIC and PsycINFO databases were used to locate
and screen 2557 articles on reading disabilities. Inclusion criteria narrowed this list to 157
studies involving English reading instruction for students with reading struggles in grades 4 to
12.
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Scammacca et al. (2016) reported their findings by decade. From 1914-1919, they found
that the first normative assessments were developed for vocabulary, reading comprehension, and
oral reading. Students who scored poorly on these standardized tests were placed in six-week
summer school programs consisting of 15-minute drills with a tutor. In the 1920s, the first
reading clinic in the United States was opened in Los Angeles and focused on a kinesthetic
method of tracing letters with one’s finger. Around the same time, the University of Chicago’s
elementary school called for a system similar to Response to Intervention (RTI): They
implemented reading fluency and comprehension benchmarking at the beginning of each school
year, followed by small-group interventions for poor readers. Also in the 1920s, a physician
named Samuel Orton studied “word blindness,” which was an early term for dyslexia. Orton
shifted the nation’s view of reading struggles from believing it to be an irreversible result of
brain damage to recognizing it as an impairment that could be remedied through phonics drills.
In the 1930s, reading interventions became more widely used by teachers across the nation due
to the availability of reading-intervention materials and the publication of textbooks on remedial
reading. In the 1940s, professionals focused on the link between reading difficulties and
behavioral difficulties. Psychologists and psychotherapists began to treat anxiety and behavior in
addition to reading remediation to increase the effectiveness of interventions. This was the end of
the period before quasi-experimental studies.
Beginning in the 1950s, quasi-experimental studies changed the face of readinginstruction research. World War I and II revealed that functional illiteracy was rampant across
the nation, as evidenced by the vast number of soldiers who could not read simple instructions.
Universities stepped up their research by including a control group to ensure their reading
interventions were truly effective. One new type of study compared reading gains for three
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groups of students receiving the following treatments: reading intervention only, antipsychotic
medication only, or both. The authors found that the group receiving medication and reading
intervention made the most significant reading gains (Freed et al., 1959). In the 1950s, a decadeold view persisted that blamed reading difficulties on unhealthy home environments or parents
over-pressuring their children to read. The tables turned in 1955 when Rudolph Flesch published
a book aimed at parents, which blamed students’ reading difficulties on the shift from phonics
instruction to whole-word reading in schools. Parents demanded that schools do more for
struggling readers and theories shifted from blaming children and parents for reading hardship to
blaming teachers and schools. This led to the creation and domination of new phonics-based
interventions and studies in the 1960s and 1970s. Additionally, the psychoanalytic approach
from the 1940s and 1950s shifted in the 1960s and 1970s to a behavioral approach where
students in reading interventions were rewarded for positive behaviors and reading gains. The
final improvement of this time period was the implementation of teaching metacognitive
strategies for reading comprehension in the 1970s, which proved to make a big difference for
struggling readers.
In the 1980s, experimental and quasi-experimental reading-instruction research took off.
Another explosion took place in the development of metacognitive strategies for reading
comprehension (i.e., self-questioning, self-monitoring, and rehearsal) and building vocabulary.
Additionally, graphic organizers were integrated into reading instruction. These trends from the
1980s continued into the 1990s, as reading comprehension studies dominated the research scene.
The 1990s also produced the first meta-analyses of reading research. These studies provided the
insight that direct instruction is the most effective method for word-recognition instruction and
the combination of direct instruction and strategy instruction was most effective for reading
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comprehension. After the turn of the century, meta-analyses continued to expand and revealed
that comprehension interventions had the largest effect sizes.
Scammacca et al. (2016) concluded that the key to effective reading research and
intervention is the collaboration of various fields, including teachers, psychologists, neurologists,
educational researchers, and physicians. They also concluded that there had been a shift to
standardized group interventions rather than individualized interventions. However, they
emphasized that the latter is still essential for students who do not respond adequately to group
interventions. Their last advice is that comprehension instruction should be emphasized in
interventions due to its high efficacy rates across meta-analyses, though they advocate for
continued word-level instruction blended with comprehension instruction for students who
struggle to read.
Most Effective Intervention Types
Foundational Skills Versus Multicomponent Interventions
Although reading comprehension is the goal of all reading instruction, the ability to
decode is the essential foundation of reading. For this reason, Wanzek et al. (2016) created four
meta-analyses of Tier 2 reading interventions to measure their effects on standardized and
nonstandardized foundational-skills measures, as well as standardized and nonstandardized
comprehension measures. Foundational skills refer to phonemic awareness, phonics, word
recognition, and fluency. The researchers sought to answer the following questions: (1) What are
the effects of Tier 2 interventions on struggling readers, and (2) What variables of these
interventions affect efficacy?
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Wanzek et al. (2016) searched the ERIC and PsychINFO electronic databases for reading
intervention studies published between 1995 and 2013. They also performed a hand search of ten
major journals that routinely publish reading intervention studies in order to ensure the
acquisition of articles from 2013. Sixty-nine articles describing 72 experimental or quasiexperimental studies were included in the meta-analyses. This study focused on students in early
elementary school: kindergarten through third grade.
The effect sizes of the studies included in Wanzek et al. (2016)’s meta-analyses varied
widely. Some studies had negative effect sizes, while others had large positive effects. The
differences in the results could not be significantly linked to group size, instructor, hours of
intervention, type of intervention, or grade level. It is possible that these moderators actually did
contribute to the variation of effect sizes, but the limited number of studies available in each area
caused statistical power below 0.90 in many cases. This made variations between moderators
lack statistical significance. It is important to note that both small-group and one-on-one
interventions had moderate positive mean effect sizes, ranging from 0.44 to 0.61 and 0.53 to 0.59
respectively. More research studies were needed to provide adequate sample sizes to tease out
the varying effects of different moderators.
The meta-analyses revealed moderate positive effects on both standardized and nonstandardized measures of phonological awareness, decoding, and fluency. Mean effect sizes
were 0.49 and 0.62 for standardized and non-standardized measures respectively. Wanzek et al.
(2016) found that foundational-skills-only interventions had similar results to multi-component
interventions on foundational skills and reading comprehension. This result was markedly
different from studies of students in grades four through 12, which have found multicomponent
interventions to be significantly more effective than interventions that did not include a
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comprehension component (Kamil et al., 2008; Wanzek et al., 2010). This indicated that in the
early stages of learning to read, foundational-skills-only interventions were as effective as
multicomponent interventions that include comprehension instruction.
Decoding Interventions
Orton-Gillingham interventions have become increasingly popular for addressing wordlevel reading disabilities (WLRD). The Orton-Gillingham (OG) approach involves sequential,
direct, explicit instruction in phonemic awareness, phonics, and decoding through multisensory
input. Stevens et al. (2021) conducted a meta-analysis comparing the effectiveness of OG
interventions to other direct-instruction interventions. The authors used electronic and handsearch methods to locate pertinent studies and screened 354 abstracts. Of these published and
unpublished studies, 24 met inclusion criteria for review, and 16 were included in the metaanalysis due to sufficient sample size.
When comparing OG interventions to other interventions, the effect size (Hedge’s g) for
foundational reading skills (i.e. decoding, fluency, and spelling) was 0.22, which was in the
small-effect range (0.20 = small; 0.50 = medium; 0.8 = large effect size). Regarding vocabulary
and comprehension, the effect size was 0.14, which indicated an insignificant effect. Stevens et
al. (2021) concluded that there was not substantial evidence that OG interventions were
significantly more effective than competing intervention methods.
On the other hand, the researchers point out that OG interventions were consistently more
effective than other interventions (albeit with a small effect size). Similar to many studies in the
field of education, the low number of participants may have caused the small effect sizes. More
research is needed with larger population sizes in order to see if the higher scores from OG
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interventions are statistically significant. The authors also pointed out that many non-OG
interventions included in the meta-analysis were direct-instruction systematic phonemicawareness and phonics interventions which only differ from OG due to their lack of a
multisensory component. This similarity between programs could blur the line between OG and
other methods and cause OG to appear to have little benefit over other programs.
The true question becomes, is OG instruction effective? Christodoulou et al. (2017) used
an experimental study of early elementary students (M = grade 1.4) to answer this question in the
affirmative. Table 1 shows the effect sizes based on pre and post-OG intervention test scores in
six areas. Students who received 100 to 120 hours of intervention over six weeks in a summer
intervention significantly outperformed students receiving no intervention or unspecified
tutoring. Effect sizes (Cohen’s d) of 0.96 for the Untimed Word Reading test, 1.08 for the Timed
Pseudoword Reading test, and 0.76 for Oral Reading Fluency (ORF) indicated that the OG
method used, Seeing Stars, was highly effective.

Figure 1. Seeing Stars Intervention Results (Christodoulou et al., 2017, p. 122).
Note. All scores were reported as standard scores except DIBELS ORF, which was a raw score.
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Another study that compared the effectiveness of an OG intervention to other
interventions was conducted by Torgesen et al. in 2007. In this study created for the US
Department of Education, three word-level (i.e., phonics) interventions and one multicomponent
(i.e., non-phonics) intervention were compared with a control business-as-usual (BAU) group.
This large study included 335 third graders and 407 fifth graders from 50 schools near Pittsburg,
Pennsylvania. These students were identified as struggling readers scoring below the 30th
percentile. Half of the participants were randomly assigned to a control group where they
received normal general-education reading instruction within their classroom. The other half of
the participants received one of four interventions. One of the four interventions was the Wilson
Reading Program, an OG intervention. Unfortunately, the researchers decided to strip Wilson
Reading of its vocabulary and comprehension components to study only the effects of its wordlevel components.
In spite of this change to the program, Wilson Reading showed excellent effect sizes in
word-level reading scores. In this longitudinal study, students were tested a year after the
interventions ended in order to determine to what degree they decreased the reading gap. For
third-grade students, Wilson Reading, compared to regular classroom instruction, had an effect
size of 0.38 (using Cohen’s d) for the Word Attack subtest of the WJ-III, which was the largest
effect size of the four interventions. It also had the largest effect size for the WRMT-R Word
Identification test and TOWRE Sight Word Efficiency test at 0.28. The other interventions had
significant positive effects on various outcomes as well, as shown in Table 2. These effect sizes
showed that the Wilson Reading interventions had significant lasting effects that ameliorated
outcomes for struggling readers.
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Figure 2. Effect Sizes One Year After Intervention (Torgesen et al., 2007, p. 70).
The effect sizes for students receiving intervention in third grade were significantly larger
than those in fifth grade. Among all four interventions, many of the effect sizes for the seven
tests were near zero, dropping an average of 0.16 from the effect sizes for the third-grade cohort.
In spite of this trend, the Wilson Reading group still had an effect size of 0.52 for Word Attack,
which was the largest effect size in the entire study. It is also important that the Wilson Reading
group saw an effect size of 0.31 for the GRADE reading comprehension test, while the other
three interventions had effect sizes of zero or below. This indicated that Wilson Reading
interventions can still have a significant, lasting effect on students in upper grades.
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Intervention Dosage
Dosage and Effect Size
A major factor determining the effectiveness of reading interventions is dosage. A recent
meta-analysis conducted by Roberts et al. (2022) reviewed the findings of 26 peer-reviewed
studies to create a non-linear model to show the most-effective intervention dosage. In their
research, the dosage is the total hours of intervention, which is the product of the length of each
intervention session (dose), the frequency per week (dose frequency), and the total number of
weeks (duration). The researchers hypothesized that previous studies had not found a correlation
between dosage and intervention effectiveness because the effects follow a non-linear path, such
as an inverted parabola. Their study focused on kindergarten through third grade (K-3) students
identified as Students With or at-risk for Reading Difficulties (SWRD).
Roberts et al. (2022) followed the search procedures laid out by Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (Liberati et al., 2009). They used all peerreviewed studies on K-3 SWRD intervention dosage published from 2006-2020. Studies had to
use interventions that met What Works Clearinghouse quality standards, could not be solely
composed of English learners, and had to be taught in English by a teacher in the United States.
Twenty-six studies met the criteria, including 39 treatment conditions and 2,912 students.
Twenty treatments used small-group instruction, with two to eight participants per group. One
treatment involved whole-class instruction. Eighteen treatments used one-on-one instruction,
which turned out to be associated with the greatest effect sizes across all dosages. Each study
included in the meta-analysis had to compare a treatment group to a business-as-usual group
(BAU), which included students receiving regular in-class reading instruction in order to
calculate effect sizes.

21

Roberts et al. (2022) created a non-linear model to represent the effect sizes at various
dosages from their meta-analysis, which took the shape of an inverted parabola. The non-linear
model created with the data from all 39 treatment groups predicted the maximal effect size of
0.77 at 39.92 hours of intervention. The team also calculated the maximal effect size for fluency
outcomes of 1.34 at 36.96 hours of intervention and the maximal effect size for foundational skill
outcomes (i.e., phonemic awareness and phonics) of 0.90 at 46.46 hours, as shown in Table 3.

Figure 3. Nonlinear dosage response curves for the four types of interventions are displayed
using the solid line. The dotted line represents the average for all four types.
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Additionally, Roberts et al. (2022)’s results showed that in small-group interventions, the
maximal effect size was 0.61 at 40.72 hours of intervention. The shape of the model for small
group interventions was similar to that of the overall model (i.e., an inverted parabola). On the
other hand, the model was flipped for one-on-one interventions, showing an upright parabola
with continued exponential growth after 16.8 hours of intervention, as pictured in Figure 4. This
finding indicated that for one-on-one instruction, after 16.8 hours of intervention, more hours of
intervention are always more effective. The takeaways from Roberts et al.’s 2022 meta-analysis
are that small-group instruction requires meaningful change after 40 hours of intervention to
keep effect sizes increasing and that one-on-one instruction is a key method of increasing
intervention effectiveness, especially if 40 hours of small-group intervention failed to produce
adequate results.

Figure 4. Nonlinear dosage response curves for small group versus one-on-one interventions.
Significant Variables
Similar to Roberts et al. (2022), Maki and Hammerschmidt-Snidarich (2022) conducted a
meta-analysis of reading interventions to study the effects of dosage. Unlike Roberts et al.
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(2022), Maki and Hammerschmidt-Snidarich (2022) studied only interventions for reading
fluency, such as repeated reading and wide reading. These types of interventions allow students
to practice reading so they can read faster; they do not systematically teach phonemic awareness
or phonics. Maki and Hammerschmidt-Snidarich (2022) studied what effects reading-fluency
interventions have and what variables influence their effectiveness. They comprehensively
searched peer-reviewed reading-fluency studies, including all publication years. After review, 33
studies met the inclusion criteria (i.e., participants in kindergarten through 12th grade, taking
place in an English-speaking country, including dosage information, and providing words read
correctly per minute [WRCM] before and after the intervention).
Maki and Hammerschmidt-Snidarich (2022) calculated the effect size for each of the
studies. Then they used the data to find correlations between effect size and variables such as
interventionist and dosage. The effect size varied greatly between studies, but the weighted mean
of all the studies was a moderate effect of 0.46. This indicated that the interventions studied were
moderately effective in increasing reading fluency. When determining which variables
influenced outcomes, researchers found that student grade, intervention type, interventionist
(adult or peer), intervention frequency, and length of each intervention did not have a significant
effect. The variable that did have a considerable impact was total intervention duration. The
researchers found that the longer the total intervention minutes, the greater the growth in reading
fluency. They concluded that the majority of fluency interventions are moderately effective for a
wide range of students.
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Short and Long-Term Effects
Suggate (2016) also created a meta-analysis that dove into the question of what makes an
effective intervention. This meta-analysis is unique because it includes both long-term and shortterm results. Suggate (2016) hypothesized that the short-term results of the interventions would
have positive effect sizes that would erode over time after the interventions ended. He also
sought to determine how effect sizes were related to dosage, instructor type, level of student
reading (i.e, normal, at-risk, and reading disabled), and intervention focus (i.e., phonemic
awareness, phonics, fluency, etc.).
Suggate (2016) performed his meta-analysis by looking at all peer-reviewed reading
intervention studies from 1980 to 2013. Over half of the studies had to be weeded out because
they did not provide follow-up data to determine long-term results. Others were left out because
they did not have a proper control group or were not published in English or German. In the end,
71 studies including 8,161 participants were used in the meta-analysis. These studies were used
to compare the effect sizes of various interventions immediately following the intervention
period and at a follow-up test an average of 11 months later. Effect sizes were calculated for the
four individual outcome measures and a combination of the four: prereading, reading skills,
comprehension, and spelling. Suggate (2016) found that immediately after interventions, the
weighted estimated effect size for the combined measures was moderate at 0.37. After an
average of 11 months, the weighted estimated effect size dropped to the low level of 0.22. This
seemed to indicate that reading interventions have a low long-term effect.
When reviewing the effect sizes of specific types of interventions in Suggate’s (2016)
study, it was clear that different types of interventions led to very different effect sizes. Mixed
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interventions (focusing on multiple facets of reading, including phonemic awareness, phonics,
fluency, and/or comprehension) were the most effective. The short-term estimated weighted
effect size was 0.52, which only decreased to 0.40 in follow-up testing. This was still a moderate
effect size. Interestingly, comprehension-only interventions were the only intervention type that
saw an increase in weighted estimated effect size in follow-up testing: increasing from 0.38 to
0.46. Phonemic-awareness interventions also had good results, with weighted estimated effect
sizes only diminishing from 0.43 to 0.36. On the other hand, fluency interventions saw a
decrease in weighted estimated effect size from 0.47 to 0.28: a drop of nearly 0.20. Most
importantly, phonics-only interventions, which included about four times as many participants in
the meta-analysis as the other categories, were the least effective, with a short-term weighted
estimated effect size of 0.29 and 0.07 in follow-up testing. This extremely low result indicated
that phonics-only interventions were relatively ineffective in the short term and almost
completely ineffective in the long term. Additionally, the phonics intervention results seemed to
skew the effect size for the rest of the intervention types due to their overwhelming participant
numbers and underwhelming results.
Suggate (2016) also found that other variables led to better effect size and retention of
effect size. Older students (i.e. participants in 3rd and 4th grade) had higher weighted estimated
effect sizes at follow-up testing, actually increasing their weighted estimated effect size from
0.35 to 0.43. This was significant when compared to preschool through kindergarten and firstgrade through second-grade groupings, whose effect sizes diminished by 0.22 and 0.14
respectively. Another variable associated with increased effect size was increased intervention
dosage. Students who received reading intervention in addition to their regular reading class had
a short-term weighted estimated effect size of 0.44 and a long-term of 0.26. On the other hand,
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students who received intervention in place of regular instruction only saw a short-term weighted
estimated effect size of 0.31 and a long-term of 0.19. The last factor that positively influenced
effect size was individual versus small-group instruction. Individual instruction led to a shortterm weighted estimated effect size of 0.38 and a long-term of 0.28, whereas small group results
were 0.36 and 0.20 respectively. These findings indicated that interventions have greater longterm effects when delivered in one-on-one settings, in addition to normal reading instruction, and
to older elementary students.
Inclusion
Snow (2019) described the delicate balance between inclusion and pull-out services in
her descriptive article in the Harvard Educational Review. Her article accurately depicted the
shift away from pull-out services in special education. The Individuals with Disabilities
Education Act (IDEA) of 1975 mandated free and appropriate education for all students,
including those with disabilities, in the least restrictive environment (LRE). In recent decades,
there has been a push to provide the LRE by keeping students with disabilities in their general
education classrooms as much as possible. Snow (2019) advocates for the combined use of pushin and pull-out special education services. Within a framework of inclusion, she favors
continuing to pull out students for short periods of time for interventions such as reading
instruction, speech therapy, breaks, and social-skills groups.
Additionally, Snow (2019) praised the inclusive collaborative team teaching (CTT)
method. In this model, each classroom has a special education teacher and a general education
teacher. Ideally, this team teaching creates a classroom infused with universal design for learning
(UDL). Schedules and lessons are planned to intentionally benefit students with disabilities, but
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these adaptations also help non-disabled peers. Class-wide movement breaks, adaptive seating,
and explicit phonics instruction are examples of UDL. In the CTT model with UDL, there is still
small-group instruction. The special education teacher pre-teaches concepts and carries out
interventions in small groups or individually to meet students’ different needs.
To understand the CTT model, it is beneficial to reference countries that have mandated
this model. Nes et al. (2018) studied inclusion practices in Norway and Italy, two of the first
nations in the world to require inclusive schools. In Italy, when a classroom has a student with a
disability, the law requires two teachers: one generalist and one specialist (i.e., a special
education teacher). Both are legally responsible for all the students in the class. In spite of this
focus on inclusion, students with mild disabilities spend an average of 3.6 hours per week out of
the classroom for pull-out intervention in Italy and 5.5 hours in Norway (Nes et al., 2018). In a
survey of general education teachers in Norway, 85% thought that their special education
students were pulled out of class for an appropriate amount of time. This indicates that even in
long-established systems of CTT, pull-out services are still valuable.
When attempting to find data to compare the effectiveness of push-in versus pull-out
reading interventions, no pertinent studies were found. On the other hand, various experimental
studies and meta-analyses were available regarding inclusion’s effects on non-disabled peers.
Academic achievement either showed a weak positive effect size (d = 0.12; Szumski, 2017), or
there was no significant difference between neurotypical students in an inclusion classroom and
those in a classroom without disabled peers (Szumski, 2022). Although there were no studies
comparing push-in to pull-out reading interventions, there was a causal-comparative study on
push-in versus pull-out interventions for English language learners (ELLs). This doctoral
dissertation study by Lloyd (2014) used data from 106 ninth-grade ELLs and found no
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significant difference in either reading or language score improvements between those receiving
push-in and pull-out ELL services. Due to the current trend toward push-in reading services,
research is needed to determine whether or not push-in reading interventions are more effective
than pull-out services.
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CHAPTER III: APPLICATION OF RESEARCH
Over the past five years, this researcher has seen many students struggle with learning to
read. Too many fourth- sixth-grade students still did not know their short-vowel sounds, let alone
the rest of the vowel rules. In addition to student struggles, many teacher struggles have emerged
as well. Teachers want to help students by providing high-quality Tier 1 and 2 reading
instruction but do not know what interventions are most effective or how to progress-monitor the
aspect of reading they are teaching. Asking students to read while monitoring their oral reading
fluency for six weeks is not an intervention. Teachers need to identify gaps in students’
foundational reading skills and teach directly to those gaps. Unfortunately, teachers have a full
plate and do not have time to reinvent the wheel every time a student has a gap in their
foundational reading skills. Teachers need a turn-key system to teach and progress monitor
foundational phonics milestones.
Key findings from the Research
The preceding literature review provided insight into the best practices for reading
instruction. Common themes among the studies point to the importance of systematic direct
reading instruction that covers phonemic awareness, phonics, fluency, and comprehension for
students in small groups. Progress monitoring in these foundational skills is essential in order to
decide if the intervention is working or if a more intense intervention is necessary. When
teachers are provided with simple materials for teaching and progress-monitoring these
foundational reading skills, they will be empowered to meet the needs of struggling students.
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Phonics Progress-Monitoring Materials
The application of this project involves the creation of instructional and progressmonitoring materials for specific phonics milestones. These milestones include the following:
1. Short vowels (i.e., a, e, i, o, and u),
2. Consonant digraphs (i.e., sh, ch, tch, wh, and th),
3. Silent “e” (i.e., a_e, e_e, i_e, o_e, and u_e),
4. Long vowel digraphs (i.e., oa, ea, ai, ay, and ee),
5. R-controlled vowels (i.e., ar, or, er, ir, and ur),
6. Diphthongs (i.e., ow, ou, oi, oy, aw, and au),
7. More diphthongs and long vowels with gh (i.e., oo, ew, igh, and eigh)
8. Consonant blends and digraphs (e.g., st, dr, ng, nk, and ph)
9. The vowel “y” and past-tense “-ed”
10. Soft “g” and “c” rule
For each milestone, there are 10 lessons. Students who master a milestone in fewer than 10
lessons advance early to the next milestone.
The first step of a lesson is a list of the milestone’s letters for students to read in isolation.
These letters can also be written on flashcards. The second step in the lesson offers a chain of 16
words for a phoneme substitution activity. Teachers provide either the word or letters to students
who write these words in the air or with magnetic letters. This allows the students to practice
figuring out which sound has changed and then changing the appropriate letter kinesthetically.
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The next step provides 24 isolated words for students to read on a list. Space is provided
next to each word so the teacher can mark if the student read the word correctly. This
information is recorded for progress monitoring to see if students are making adequate progress
toward mastery of the milestone. There is also space for the teacher to record miscues for later
evaluation. As teachers recognize the types of mistakes a student makes, they can plan
instruction to meet those specific needs.
The last section of the lesson is a simple story composed of words using the milestone
pattern, such as short vowels. After students read the story, there is a prompt to retell the story,
followed by a few comprehension questions. The sentences in the story can also be used as
dictation practice for handwriting and spelling. To perform these writing exercises, the teacher
reads individual words and sentences aloud from the lesson without allowing students to see
them. Students write these words and sentences on tri-lined notebooks or adaptive paper.
Students should be prompted to reread their words to practice self-monitoring. Teachers would
also provide immediate feedback such as, “Great job with that ‘g’ at the beginning. What do you
picture making the ‘a’ say its name in ‘game’?”
These lessons provide five different steps, but they are flexible to meet the needs and
time restraints of different groups. Teachers can choose which steps are most beneficial for each
group and can even add a sight word flash-card activity in the middle of the lesson for students
who need help in that area. An example lesson is included in the appendix.
The target market for these materials is elementary-school teachers and reading
interventionists. Materials could be distributed electronically through platforms such as Google
Drive and Teachers Pay Teachers. The creation and distribution of these materials could be free
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since they are electronic. Costs would be reasonable for schools since they would only have to
pay paper and toner costs for printing. Implementation and sustainability of this program would
depend on professional development to teach the instructional method and continue to support
teachers implementing the program.
Professional-Development Presentation
The second part of the application of this project involves professional-development (PD)
presentations for elementary school teachers. The purpose will be to instruct teachers on how to
use the materials described above. The presentation will include detailed instructions for each of
the five steps listed above, as well as sight-word flashcards and progress-monitoring methods.
Rather than teaching all the information at once, the presentation will be broken up into six
sessions: one for each of the five steps in the lessons and one for sight-word flashcard
instruction.
The presentations will follow an interactive model to increase effectiveness. First,
participants will create a Know, Want to know, Learned (KWL) chart regarding the session’s
topic. Allowing teachers to share what they know about reading instruction and what they want
to learn will help them connect prior knowledge to the new method to be explained. Next, an
example lesson will be passed out to each participant. In each PD session, one step of the lessons
will be explained and practiced in groups of two participants. In this way, participants will learn
the instructional methods and practice them with immediate feedback from the presenter.
Additionally, there will be a review and discussion of the steps taught in previous PD sessions to
reinforce those methods and increase sustainability.
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These PD presentations would require an investment from schools. Each session would
take 45 to 60 minutes, which leads to a total time investment of five to six hours. These
presentations could take place all in one day or spread out in weekly after-school meetings. Some
schools have weekly meetings already for response to intervention (RTI) or child find, in which
they discuss students and interventions. These sessions would provide a foundational
understanding of reading interventions, which would make later RTI meetings more productive.
Instead of spending large amounts of time asking others what interventions they recommend and
explaining how to do individualized interventions, meetings could focus on observations, results,
and collaboration.
Implementation of the materials and presentations described in this application would
require an initial investment of time and supplies, but this investment would pay off through
effective and documented reading interventions. Tracking student progress through the 10
milestones in this program will guide teachers through the direct sequential reading instruction
praised as best practice by the studies reviewed in the preceding literature review. The most
effective reading practices would become the easy default for teachers and interventionists
throughout the school.
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CHAPTER IV: DISCUSSION AND CONCLUSION
Summary of Literature
The Problem
Reading is essential for life in the twenty-first century, but over half of American
students still cannot read at a proficient level by the end of high school. Over a quarter cannot
read at even a basic level (Institute of Education Sciences, 2020). With dyslexia rates of 40% to
60% among prison inmates in the United States, there is little question regarding what happens to
these students who the school system fails to effectively teach (Cassidy et al., 2021). With one in
five people today struggling with dyslexia (Shaywitz et al., 2021), it is our duty as educators to
solve this epidemic of illiteracy and set up every student for a successful life.
The Solution
In order to confront illiteracy, Congress formed the National Reading Panel (NRP) in
1997. The NRP put an end to the persistence of whole-language reading instruction, which fails
to teach phonics in favor of emphasizing word memorization and guessing words based on
context. Instead, the NRP called for the emphasis of all five pillars of reading instruction:
phonemic awareness, phonics, vocabulary, fluency, and comprehension (NPR; 2000). Using the
Multi-Tiered Systems of Support model, all students must receive high-quality systematic direct
reading instruction in these five pillars. In addition to this Tier 1 instruction, Tiers 2 and 3 are
required to provide small-group or one-on-one instruction at increasing intensity for students
who do not respond adequately to lower tiers (Fien et al., 2021). This is the solution for reading
struggles, and it only remains to be determined which interventions work the best, at which
dosage, and in which location.
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Most Effective Interventions
Hundreds of reading interventions are used in the United States today, including 233
reviewed by the What Works Clearinghouse (Institute of Education Sciences [IES], 2022).
Choosing research-proven reading programs is the job of all schools and teachers. To make all
interventions as effective as possible, it is ideal to identify specific programs with the biggest
effect sizes. Torgesen et al. (2007) found that when comparing specific interventions, including
Wilson Reading, Spell Read, Corrective Reading, and Failure Free Reading, there was no
statistically significant difference between the interventions. A more recent meta-analysis
compared Orton Gillingham (OG) interventions to various other interventions and, although OG
interventions were more effective with an effect size of d = 0.22, the difference was not
statistically significant (Stevens et al., 2021). Further studies are needed with larger sample sizes
to determine which specific interventions are truly more effective than others.
Regarding which types of interventions are better, Scammacca et al. (2016) concluded
that multicomponent interventions (i.e., including all five pillars) had the largest effect sizes.
Wanzek et al. (2016) further narrowed this result by explaining that multicomponent
interventions were the most effective for students in fourth grade and above, while foundationalskills-only (i.e., phonemic awareness and phonics) interventions were as effective as
multicomponent interventions in kindergarten through third grade. Additionally, Maki and
Hammerschmidt-Snidarich’s (2022) meta-analysis found that fluency-only interventions had a
moderate effect size (i.e., d = 0.46) compared to no intervention. It is important to note these
fluency-only interventions, such as Repeated Reading, are not appropriate stand-alone
interventions for students who have not mastered phonemic awareness or phonics (IES, 2022).
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Dosage
Knowing the ideal amount of time for reading interventions is a key aspect of
intervention planning. Roberts et al. (2022), Maki and Hammerschmidt-Snidarich (2022), and
Suggate (2016) all created meta-analyses that concluded that increasing total dosage leads to
increased effect size. Roberts et al. (2022) indicated that small-group interventions have their
greatest effect size at 40 hours, while one-on-one interventions were more effective the longer
they were. Roberts et al. (2022) and Suggate (2016) both concluded that one-on-one instruction
creates the largest intervention effect sizes.
Roberts et al. (2022), Maki and Hammerschmidt-Snidarich (2022), and Suggate (2016)
did not find significant differences in efficacy correlated with session length or frequency per
week. Within the MTSS model, Tier 1 daily reading instruction is often 90 to 120 minutes, Tier 2
adds another 30 minutes per day, and Tier 3 takes the place of any Tier 2 interventions with a
longer intervention and smaller group size (Fien et al., 2021). This plan affirms what Suggate
(2016) found: the greatest effect sizes and longevity of effects occurred when interventions were
added to regular classroom reading instruction, rather than taking students out of reading class to
have interventions.
Grade Level
An unexpected area that had a statistically significant influence on the efficacy of
interventions was participants’ grade level. Suggate (2016) found that students in third through
fourth grade had larger effect sizes than those in kindergarten through second grade.
Additionally, Torgesen et al. (2007) found that students in third grade had significantly higher
effect sizes than students in fifth grade. While it is important to provide interventions to students
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who struggle no matter how old they are, it appears that interventions in third and fourth grade
may be especially effective.
Location
Many schools in the United States are moving toward a team-teaching approach. In this
model, a special education teacher and a general education teacher work together to meet the
needs of all students in their classroom through inclusive education. One might conclude that this
model eliminates the need for students to be pulled out of the classroom for services, but this is
not the case. Nes et al. (2018) and Snow (2019) make it clear that pull-outs are still an integral
part of daily special-education routines.
Professional Application
A review of the current literature revealed that large doses of systematic, explicit
instruction in the five pillars of reading lead to the most significant gains in literacy. This means
that schools around the world should devote at least two hours per day to reading instruction for
all students in kindergarten through at least third grade. Additional systematic interventions
should be provided for students who are not responding adequately to Tier 1 instruction. These
interventions should not just be fluency interventions but should target the area of struggle for
the student, such as word-level decoding or phonemic awareness.
At the individual-school level, there must be a focus on ensuring that all students can
read. This focus should not be eclipsed by new ideas such as project-based learning (PBL),
science-technology-engineering-math (STEM) emphasis, or outdoor education. Because research
has proven that students need systematic direct instruction in reading, PBL cannot be the entire
curriculum for reading or spelling. Instead, PBL can be a small add-on to practice and generalize
reading and writing skills that have been mastered through systematic instruction. Similarly,
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STEM and outdoor education can speak to the location of systematic instruction or the topic of
books selected at various reading levels. On the other hand, it is not acceptable to use random
STEM or nature-themed worksheets and books in place of a systematic research-based reading
curriculum. The research shows that the greatest factor for reading instruction efficacy is dosage.
If time is taken away from direct reading instruction to focus on other topics, students’ literacy
will suffer. This will substantially increase their chances of incarceration as adults. When the
time for systematic reading instruction is left intact, PBL, outdoor education, place-based
learning, STEM, and much more can break ground on new educational paths while still ensuring
that all students read proficiently.
Limitations of Research
In spite of a large number of studies concerning reading instruction around the world,
many of the implications for specific aspects of reading instruction were vague or inconclusive.
There were no studies proving the optimal length or frequency of Tier 2 or Tier 3 interventions.
Studies and meta-analyses that exist on this topic did not find statistically significant differences
between effects due to small sample sizes. The same was true when attempting to find the most
effective intervention types. Additionally, there were no studies found to provide evidence in
favor of providing Tier 2 or Tier 3 reading interventions within the general-education classroom,
in spite of the trend to provide the least restrictive environment by providing these interventions
in the room with peers.
Implications of Future Research
Roberts et al. (2022), Maki and Hammerschmidt-Snidarich (2022), and Suggate (2016)
point out the need for further research to elucidate the best methods of teaching and to study
program efficiency. How can educators create the biggest positive effect on their students’
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reading skills and make the very most of every day? More research is needed to direct schools
regarding the most effective interventions and the optimal frequency and duration of
interventions for each of the three tiers of instruction. Additionally, experimental studies should
be conducted to compare the effectiveness of push-in versus pull-out reading interventions. This
data would help teams make educated decisions to optimize how much time is spent outside the
classroom.
Conclusion
The ability to read should be the top priority of all elementary schools. Systematic direct
reading instruction in phonemic awareness, phonics, fluency, vocabulary, and comprehension is
essential to make sure everyone learns to read (Scammacca et al., 2016; Suggate, 2016; Wanzek,
2016). Interventions are more effective the longer they are, so dosage must be increased when
students are not making adequate progress (Suggate, 2016; Maki and Hammerschmidt-Snidarich,
2022). Additionally, one-on-one interventions have the greatest effect size, so this option must be
considered for students who are not making adequate progress (Roberts et al., 2022; Suggate,
2016). As educators press forward to provide the highest quality reading instruction in high
doses in early elementary, the epidemic of illiteracy will fade into a distant memory.
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